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Overview

The adoption of electric vehicles has steadily grown over the past six years within the United States.  In an effort to promote their usage, governments at the federal, state, and local level have offered various incentives for the purchase, use, and charging of electric vehicles.  Using a rich dataset of monthly registrations by state and vehicle model, we are able to closely examine patterns of adoption at high resolution.  Due to variations in incentives across time, vehicle model, and region, we are able to employ a rigorous econometric approach to understand the effectiveness of incentives.  In addition to the incentives themselves, we also investigate novel but essential aspects of the electric vehicle market.  These include consumer knowledge of incentives, an issue that helps to explain discrepencies in vehicles sales between states with similar incentives as well as supply constraints of electric vehicles in specific regions.
Methods

Our empirical approach involves a fixed effects regression with groupings across vehicle models, states, and monthly periods.  The covariates of the model include several categories: incentives, incentive knowledge, supply constraints, and macroeconomic variables.  Our model attempts to capture shifts in the electric vehicle market and help explain particular patterns seen in the sales of specific EV models.
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Figure 1: Chevrolet Volt monthly registrations from 2010 through 2016
In the United States, there are nearly 200 incentives that are currently available or have been available over the last six years which we group into direct monetary credits for individuals, fleet level credits, high-occupancy vehicle (HOV) access, inspection exemptions, registration fee reductions, time-of-use rate offers, private electric charger incentives, and public electric charger incentives.  The incentives are compiled from the Alternative Fuel Data Center from the Department of Energy with gaps being filled by examining individual regulation documents.
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Figure 2: Number of incentive categories present in 2015 by state
Consumer knowledge of the incentives is acquired by applying Stanford Natural Language Processing algorithm to the Lexis-Nexis media database and filtering for specific incentive categories.  Lastly, macroeconomic variables include GDP, gas prices, and unemployment monthly at the state level.  We then investigate the dependent variable of new vehicle registrations on the described covariates through a broad set of regressions.
Results

The preliminary findings of our work indicates that incentives are not created equal.  Monetary incentives have a small but noticeable effect: every thousand dollars offered can increase the associated sales of a vehicle by 20 to 40 vehicles a month.  The HOV lane access has proven to be the most effective incentive offered with a 2% to 8% boost in sales when available.  The remainder of the incentive categories do not have observable effects on electric vehicle adoption.  However, consumer awareness of incentives is critical to boosting their effectiveness: we find statistically significant increases in sales corresponding to increased awareness of electric vehicle incentives across all knowledge categories.
Conclusions

Our work has important implications for policymakers seeking to promote the adoption of electric vehicles.  Whether to meet regulatory mandates or the pursuit of a sustainable transportation fleet, our work aims to highlight the differences between incentive types and their associated effectiveness in different markets.  Furthermore, we find that the dissemination of incentive information is a crucial aspect determining the effectiveness of specific policy programs.
